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Ma wiruZs.-It is of interest to compare the actual Table 1 and fi ure 3 show the‘distances actually cov- 

“gradient wind,” which is defined as the wind in which The corn uted graclient 
equilibrium is maintained between the pull of gravity wind is shown in the second column. 8 is computed 
down the Dressure sloDe. the deflective tendencv clue t,o 

directions and speed of the balloons with the theoret.ical ered by each ba lf oon, taken from figure 2, and the aver- 
age altitude during each hour. 

from the isobars at 1 a. m. and 7 a. m. 

__ 
p. m. 

11 to 12 ................... 
a. m. 

12 to 1.. ................. 
1 t o 2  ................... 
2 t o 3  ................... 
3 t o 4  .................... 
4 t o 5  .................... 
6 to7 .................... 
7 t 0 8  .................... 
S t 0 6  ..................... 

a t 0 9  .................... 
9to 10 ................... 
10 to 11. ................. 
11 to 12 .................. 

the earth’; rotation, Ad centrifugal tendency d i e  to the 
direction of the wadi- 

ent wind is nornmI to 

height of only a few huntlred meters that the actual wind 
above such heights is essentially the same as the gradient 
wind. 

adient or p a r a h  to r ecomes so sniall at  a 

- __ .- - - . _- 
Mctrrslacc. I Mflewlsrc. 

I 13.4 

, 

TABLE l.-Spteds and altitudes.’ 

(See Fig. 3.) 

Bnlloon No. 1. 
(5 OM) feet- 1 1 d524m.). 

veloelty. -- Time. 

I Speed. I 
I 

11.5(?) I 
I 
! 

11.5 i 
I 

I 

19.7 
13.4 
11.3 
12.5 
12.5 
14.3 
15.2 
10.3 
8.9 

:Q. R 
26. s 
3.6 ~- .. 

12to1 ............................... 
l t 0 2  ................................ ’Om. I 

m m a .  
1,371 

1 554 

1 : 5iO 
1,5!!5 
1 575 
1:403 
1 220 
1:8?8 
2 073 
1 : 3il  
1 402 

2.438 
3.353 

l’5SO 

1: 158 

Balloon No. 2. 
(lO.OO0 feet- 

3,015 m.). 

bso 
8 
8 

8 
4, 

K I M  2 4 6 E D QfM 

Fxo. 3.-Speeds of the balloons. 

It will bo not,ecl t,liat the agreement during the night 
speed. I between thi? computod and the observed wind speed at 

t.lie lower lt!\-el is quite good. The average speed be- 
tween 11 p. 111. and 5 n. ni. is 14.3 meters per second for 

23.2 : the louw h;illoon, x:it,liin 0.5 metcrs per second of the 
21.6 colliputeil spei l  fro111 the 1 :I. 111. mal). 

A s  ~ - n s  p i n  t.rf-l out. a.l)ove, the dt.itudes, ancl tlie speeds 
;;:; j at nirious ndt,itwles, \cere so rmiable during tdie later 
17.0 hours of t h  t.ri 1 tlint very litt.!e can be done by way of 
22.8 ; ; 

$; : ;:$; for la.t.it,udos W and 37@ :W, respectively. 
2 4  ! 3 . m  It is cilwioiis tdiat tlie clii.ta obtaCnecl in a single attempt 

3.353 of this kind are t>oo nienger to be the foundation of ant- 
5.0 j 3.353 tlicorc!t,ical worlc. Ncv.ert,lielt.ss. :t i n r s  nunibcr of such 

........ 

uclcrs/srr. dlclt,rs. 

3 04s 

;;:,$ 
3,nm 

10.2 ! 3:0.15 
14.6 3.046: 

?.SO5 3,0ij coinparison. Tim coniput.ec.1 winds gjwn in the table a.re 

l i . 0 .  

The advantage which accrues to the aviator who is 
higher than his opponent has led to considerable flying 
at great altitudes. “Near the end of the war i t  was 
quite common for battle planes to ascend to altitudes of 
15,000 to 15,000 feet. * * * lilong with this devclo - 
ment there occ.urr.ed with increasing frequency among t P ie 
aviators a coliclition closely similar to, perlia )s irleiiiicnl 
with, the ‘overtraining’ or staleness, the il ysical and 
nervous impairment of athletes in a footEtlrl team or 
college crew.” Both conditions seem to be the result of 
frequently recurring short periods when the body has 
insufficient oxygen. 

“Paul Bert,’ the brilliant French hysiologist, was the 
first to demonstrate, in 1875, that t I: e effects of lowered 
barometric pressure or altitude are wholly dependent 011 
the decreased pressure of oxygen.” 

Thus, these effects are different from those of caisson 
disease, which results from the formation of bubbles of 
nitrogen absorbed in the blood and tissues under high 
pressure, when “the pressure with which the tissues are 
in equilibrium should havelbeen lowered consiclerahly 
more than half its absolute amouut m a few seconds.” __ - -_- __ . 

1 P m n t e d  before R m e  Societ Mar. 22, 1919. 
2 ‘<La ~rrssion ~ a r o n v d  
8 Further detalls are given f;Prof. Henderson and still more. by J. 6. Haldane, Nature, 

VOl. 96, pp. 173-174.4. r. 8. 

.*’ 8 aris. 1875. 

Obviously, the nviittor can not rise fast enough for this 
to occur. When the pressure is reduced the dissolved 
nitrogen diffuses rapidly into the air, and so the interlid 
ens pressure becomes quick1 adjusted to the esternal. 

occur in low biwometric. ressures. However, among 

saw not n single nosebleed.” * * * With oxygen 
breathing appa.ratus, two experimenters, “Schiieider and 
Whitiiey, went into t-he steelchamber (at Mineola) and the 
air was pumped out of i t  until the barometer stood a t  
oilly IS0 mix,  23 per cent of the ressure outside-the 

“To sum up all that has been saicl thus far, the in- 
fluence of low barometric pressure is not mechanical 
hut chemicn.1. Life is often compared to a fla.me; but 
there are marked differences, depending u on the pe- 

Nevertheless, the idea IS stil f prevalent that hemorrhages 

thousn.ntls of eople whom I E n.d 
o:i Pikes Poii. R - during a five week stay on the suniniit, I 

equivnlent of an a.ltitude of 35,000 P eet.” 

culinr affinity of the bloocl for osygen. A: man .may 

opportunity to observe 

breathe quite comfortably in an atmos here in which a 
cmdle is extinguished. The candle burn with only 
slightly diminished brightiiess a t  an altitude a t  which a. 
iiian collapses. The candle is affected by the proportions 
of osygen and nitrogen. The living organism depends 
solely upon the absolute amount of oxygen-its so-called 
partial pressure.” 
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The body may become acclimatized to a smaller 
amount of osygen, but the acclimatization is generally 
too slow to be of much help to the aviator. ‘‘-4s we 
observed i t  in ourselves during our stay on Pikes’ Peak 
acclimatization consists in three chief alterations : (1) In- 
creased nuniber of red corpuscles in the blood; (2) some 
change in the lungs or blood (Haldane considers i t  the 
secretion of oxy en inward by the pulmonary tissue), 

of the CO? in the lungs is hound up with increased volume 
of breathing [aiid decreased alkaline reserve in the blood]."' 

On Pikes Peak we saw that persons whose breathing 
under the stimulant of osygen deficiency incrensecl 
quickly to the amount nornial for the altitude suffered 
comespondin ly little, while those whose respiratory 

severely.” It seenis now firmly established that during 
my brief eriod of time, and under conditions to which 
the indivi x ual is :iccustomed, that the factor controlling 
the volume of air breathed is the amount of CO, produced 
in the tissues of the body through it.s influence on the 
Cm of the blood. liT1ie osygen tension of the air is the 
influence which determines just how sensitive the res- 
pirat0r.y center is to excitement by CO,? The uickness 
with which the respiratory center changes wit1 change 
in osygen thus becomes an important criterion of ht- 
ness in aviator candidates. Fifteen to twenty per 
cent of all the nien who pass an ordinary medical 
esaniination are unfit to ascend to the altitudes now 
required of every militsay aviator. On tlie other hiiiid, 
these tests pick out .a sninll group of 5 to 10 per cent, 
who, without apparent immediate physical deterioration, 
withstand osygen deficiency corresponding to altitudes of 
80,000 feet or more.” It is particularly interesting to 
note that when the rebreathing test is pushed beyond 
the limit that the man can endure, be it the eyuiva- 
lent of only 10,000 or 25,000 feet, two different physi- 
ological ty  es with all gradations between them are 
revealed. $he faintirg type collapses from circula- 
tory failure and requires an hour or two to recover. 
Often the heart appears distinctly dilated. The other 
and better t pe, on the contrary, goes to the equivalent 

and loses consciousness, becoming glassy-eyed and more 
or less rigid, but without faintmg. when noma1 air 
is ndniinistered such men quickly recover.-C. F. B. 

The heart action of an aviator during flight has been 
suniniarized by Dr. G. Ferry (Sei. Am., Apr. 39, 1916, 
p. 415) as based on a number of flights. His conciu- 
sions are: The pulse becomes more and more rapid 

which aids the a % sorption of osygen, aiid (3) a lowering 

center was re f atively insensitive to this influence suft’ered 

of a tremen 9 ous altitude on the rebreathing apparatus 

.-- 

4 I rourth eficct mentioned by Dr A. M. Kellas (fcogr. Jorrrn Junuary 1017, In dlo 
cossiug thepssiliility orclimbing Mi. Everest, is de more rapid ~irculatloIi 01 the & O d  
atmm durn% excrcise.-c. Y. B.  

5 Thc aeroutut or n\-iat.or wno map doze st hlgh altitudes mav esperience the dim- 
c:ilties montloned b!, Mrs. F. B. Workman, relative tosleepingst 21,31m feet in the IIimi+ 

respiratory uiovpmmts dirniuished in force and frequenr)-. 1 tie tlssum did not get 
eiioiigh axygen, nnd we woilld start op, girsping for breath.”-C. r. 8. 

1::gas (h#dtp<zdt,+I. J~trri. 6. 19lB. p 7 u .  W&&?i: “ .\S Soon aS We begon to doze aUd the 

140822-19-2 

from the ground up to a height of 750 meters: from this 
height up to  1,350 meters it still augments, but less 
rapidly; and above this hcight it nga.in accelerates more 
mpirlly. The period of slower acceleration seems to be 
esplniiid by the fact that between 750 a.nd 1,850 meters 
the air is usuitU.y calmer than at  lower altitudes, and the 
wind more regular. Above this height the cold becomes 
a greater fnckor in acc.elerstion. Eadi time a p s t  
strilios the airplnne the puhe accelerates. During a flight 
at  ti particular altitude the pulse renirtins constant. 
When clesccnt begins there is &gain for a very short 
period a quiclicning of the pulso, due, it is thought, to 
the thrill of osciteincnt es erienced when the engine is 
shut oti. dfter this the /L-pency falls in a regular 
niti.itner during :I slow ileuoent. Each event in the de- 
scent causcs m accclerntion, short but definite. The 
pulse at  the cnd of tlie flight is nlways more rapid than 
at  the begiiining.-P. F. K. 

Henry W‘oorlliouse in “High Altitudc Flying in Es- 
ploratiun” iQoo!/i.. l f w . ,  hIa.rch, 19 19, pp. 156-155) caUs 
attention to the fullowing notes from the account of abal- 
loon flight ni:i,de by Jacques Svlineider, Maurice Bienaime, 
a i d  Albert Seiiouiqiie in Mny, 1913. Dynamometer tesh 
mere ma.de at 10,051 meters: For Mr. Senouique on earth 
it was 105. in t,he air 110: for Mr. Bienninie on earth it 
wns 140, in the air 155. At this altitude one’s heart 
is beating ill.,ou t 110 pulsations per minute, producing a 
blood pressure equal to nhout 35 centimeters of mercury 
with the csterior ireusure 210 mm. and the intenor 
pressure 250 mm. ‘ h e  strain roduced in the tissue of the 
circulation system is powerfu P enough to cause death.@- 
6‘. L. a!€. 

THE COMPOSITION OF T H E  ATMOSPHERE. 

T;y Ur. 6. S t H u w .  

[Ileprinted from the Aeronaiitlcnl Jounial, London, No\-ember. 1915. p. 382.1 

In the couixe of l i s  p p e r  Dr. I<. Schutt refers to an 
iiivestigstion by A. Wigmd, ~ l i o  took saniples oi air at  
rarious heights froiii 1,5(30 to 9,000 niet’ers and established 
a11 increl-l.sc in the proportion of hydrogen with increase 
of heiglit t i i d  a doore:i.st? in the proportion of carbon 
dioxide. Chi tht? basis c,f t.his iiiwstigation, thc following 
figures are givcn for the perccntagc of hydrogen in the 
atimspherc! at  O.?U, 50, m c l  101) kiu., 0.01, 0.05, 3.72 and 
‘37.S4. The subject discussed in greatest detail is the. 
nature of tlic 1iiyc.r which act,s t1.s i i n  electrical coilductor 
aiitl guitlos ‘‘.~i-irelless’ ’ tv:n-es round the globe. A pro- 
posal to determine the height of this layer by rojectiiig 

return to cnrtliis inent.ionc. V f: -&diti,,. f k t ’ O - 6 ‘ h b  8Zli88f?,” 
cleotric waves obliquely u ward and finding M- R ere they 

&i.u.!pst, I $1 1 s. 
- 

8 1 discnssim nf rho c.iu.ie mid ‘ ~ s i  means uf !iditin:: ‘‘fl..iu sic1cues;S”is Riven hy 
LiPiit. k’ol. U.iriiil 131:~k i!i  .‘Ti ,An: Sickiicss,” mprinted from -fcronwlics, in 8ri. Am. 
sr//,,i., ! I r .  26. 1913, p. %Z.-C. F. R. 


